Tumor necrosis factor-alpha-induced insulin resistance in adipocytes.
Recent studies examining the link between insulin resistance and the development of obesity and noninsulin-dependent diabetes mellitus are consistent with the involvement of tumor necrosis factor-alpha (TNF-alpha) as a central mediator. In insulin resistant obese mouse models, neutralization of TNF-alpha in circulation has been demonstrated to restore insulin-mediated glucose uptake. Adipose tissue has been shown to be a site for synthesis of TNF-alpha, with the degree of adiposity directly correlated with the level of synthesis. Studies conducted on obese human patients have demonstrated a correlation between levels of TNF-alpha, the extent of obesity, as well as the level of hyperinsulinemia observed. Mechanistic studies in cell culture have suggested that TNF-alpha functions to render cells insulin resistant through regulation of the synthesis of the insulin responsive glucose transporter as well as through interference with insulin signaling. This review will address these issues and additionally introduce the reader to the molecular aspects of TNF-alpha, its receptors as well as TNF-alpha-initiated signaling cascades, that are necessary to understand the function of this cytokine in the regulation of adipose tissue metabolism.